BACKGROUND Assisted reproductive technologies (ART) have been shown to induce premature vascular aging in
mice, ART-induced premature vascular aging translates into arterial hypertension (2) .
Given the young age of the human ART group, the long-term consequences of ARTinduced alterations of the cardiovascular phenotype are unknown. We hypothesized that vascular alterations persist in ARTconceived adolescents and that arterial hypertension may represent the first detectable clinically relevant endpoint in humans.
We therefore, 5 years after the initial assessment (4), reassessed vascular function in 54 young, apparently healthy ARTconceived adolescents and 43 age-and sex-matched controls and evaluated 24-h ambulatory blood pressure (BP). To assess vascular function of the systemic circulation, we measured endothelium-dependent and endothelium-independent dilation of the brachial artery (4) and carotid-femoral pulse-wave velocity (PWV), a measure of arterial stiffness (4) . To document structural alterations, we assessed carotid intima-media thickness (IMT) (7) .
METHODS
All participants of our initial study were invited to participate in the follow-up. A total of 54 ARTconceived participants (mean age, 16.5 AE 2.3 years) and 43 control participants (mean age, 17.4 AE 2.7 years) agreed to be restudied. Control subjects were recruited by the families of the ART-conceived children among school friends of their children. The rationale was to recruit control participants with the best possible match for socioeconomic background, physical activity, and interests in sports, potential confounding factors. Eleven of the 65 ART participants and 14 of the 57 control participants were not restudied. The reasons were as follows: 4 ART subject and 2 control subjects had moved and could not be contacted, 7 ART subject and 9 controls refused to participate without giving any reason. One control subject had social problems, and 2 had left Switzerland; 15 ART participants were conceived by in vitro fertilization and 39 by intracytoplasmic sperm injection. In 43 cases, fresh embryos were transferred immediately, whereas in the remaining 11, zygotes were kept frozen at the 2-pronuclear stage for transfer at a later time point. None of the participants was born prematurely, mean gestational age was comparable in the 2 groups, and there were no pregnancy or perinatal complications. All participants were singletons, were born at term, and had a normal birth weight ( Table 1) . Five control subjects and 3 ART subjects were taking noncardiac medication during the time of the study. One ART subject was treated with insulin for type 1 diabetes ( Table 1) .
The protocol was approved by the Institutional Review Board on Human Investigation of the University of Bern, Bern, Switzerland, and was registered. All participants (and the parents of participants <16 years of age) provided written informed consent.
ASSESSMENT OF SYSTEMIC VASCULAR FUNCTION.
Studies were performed after 15 min of rest in the supine position in a temperature-controlled room Meister et al.
CAROTID INTIMA-MEDIA THICKNESS. Carotid IMT was measured according to recommended guidelines (13, 14) and as previously reported (7, 15) . Briefly, after identification of the carotid bulb, the segments of the right and left common carotid artery 1 to 2 cm proximal to the bulb were scanned to identify the optimal angle of incidence. Carotid IMT was measured using radiofrequency signals with a 21-mm resolution (RF QIMT, Esaote SpA) (16) . In 2 ART participants 24-h ambulatory BP could not be measured for technical reasons.
SHORT-TERM BLOOD PRESSURE VARIABILITY.
Short-term BP variability (BPV) on the 24-h ABPM was assessed as previously reported (19, 20) by calculating the average real variability (ARV) index using the following formula:
where n denotes the number of valid BP measurements in the 24-h ABPM data corresponding to a given subject. Power calculation was performed before the study on the basis of our preliminary data, and assuming that a 4 mm Hg difference in 24-h systolic ambulatory BP between ART and control participants was clinically relevant, an SD of 6 mm Hg, and considering an alpha error of 5% and a desired statistical power of 80%, we calculated that the minimal sample size of each group should be n ¼ 37 subjects. Comparable signs of premature vascular aging have been found in young children of mothers who had preeclampsia (9) . In children of mothers with preeclampsia, the prevalence of arterial hypertension is also increased later in life (35, 36) and may contribute to the increased prevalence of stroke reported in this group (37 Premature vascular aging detected in children conceived by assisted reproductive technologies (ART) persists in young adults and evolves into arterial hypertension.
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CONCLUSIONS
We found that ART-induced premature vascular aging persists in apparently healthy young adults without any detectable classical cardiovascular risk factor and progresses to arterial hypertension.
There is increasing evidence that in experimental animals epigenetic mechanisms contribute to ART- 
